.The, % 

o 

I 



Office * 



EP0-DG1 
2 8 05. 2003 




PCT/EP 03/05456 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as , or inclusion as , the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced bv n 1 c 
pic, P.L.C. or PLC. 



istration under the Companies Act does not constitute a new legal entity but merely 
- the company to certain additional company law rules. 




Signed 
Dated 22 May 2003 



PRIORITY DOCUMENT j 

I SUBMITTED OR TRANSMITTED IN j 

COMPLIANCE WITH I 

RULE 17.1(a) OR (b) j 



An Executive Agency of (he Department ofTrade and industry 



nth AG +41 1 

3>tote Fom "AHZ7MAl'E^f OFFICE 

V Wxpawmes 1977 



1 7 JJJN 2002 
RECEIVED By FAX 



Office 




Request for grant of a patent 

fftae *te rate; rmttre bach ttfihtajhttn. Tbuamatxogpt 
nn rxpiaaaiary leaflet from tba Patoni Qfftce in hcth 



17 JUW20BI 



The Patent Office 

Cardiff Road 
Newport 
GwenrNP91HH 



I. Yourretecncc 



MBZ-048e 



2. Patent application number 

OStefl«e*f Q0S*j wpifia in ibis pari) 



0213765.1 



17JUNQ2 E726U3-1 D03051 
PQ1/7700 MkWffl&l 



3. Full name, address and postcode of the or of 
each applicant r iwtemw *u 



Patents ADP number ^yo»4t»«i <t> 

If the applicant Ls a porporaie body , give the 
country/siate of its incorporation 



MBT HIDING AG 
Vtilkanstrasse 1 TO 
CHf-8048 Zurich 
Switzerland 



1 n 



svitzerland 



4. Title of &e invention 



ADMI3OTIRE 



5. Name of your agent 

"Addtc^ for service* in the United Kingdom 
to which all correspondence should be sent 

(including sbeposteodiO 



Patents ADP number $fyt*A jkaouf it) 



Mr, P. Brown 
EBB MOT . 
Albany House 
Swinton. Hall Soad 
Sainton 

MANCHESTER M27 4OT 



6. tfywa« declaring priority torn oneormore 
earfiei* parent applications, give the country 
and the date affixing of the or of each of these 
earlier applications and &f you know tytte or 
each application number 



Country PfUutty tppbcaxioa number Da$eqf filing 

(if you know tp <&v/wmto/yeaO 



7. If this application & divided or otherwise 
derfoed from an. c&cUer TJJC application, 
give the number and the filing date of 
the earlier application 



Number of earlier agp tfeatt ro 



8, is a statement of inv*mcr$hto and of right 
w grant of a patent required in support of 

ttliS request? C^mmmr W # 

a) m&appUeent named in port Sis not an inventory 

b) tbtne it an inventor who is tiot named ajt an 
Qppffcwfc or 

SttnoPfGfi) 



Patents Form J/77 



W) 



^. ^ xo.tfj H6l SCHU02 QG,^n~4 dd^4iy ^— ^■pjgi 

Patents Form 1/77 



Enter the mirnbex of sheets for any of the 
v fallowing items you are filing with this form. 
So not count copies of the same document 

Continuation sheets of this farm 

Description € 

Abstract 1 



10. If you are also filing any of the following, 
state how many against each. item. 

Priority documents 

T^malations of priority documents 

Statement of invemoifihip and right 
to grant of a patent qHx&w>Pofm 7/77} 

Request fox preliminary examination 1 
and search tmentsPcrmS/7?) 



Request for substantive examination 
(Patents Form 10/77) 



My other documents 



11. 



I/We request the grant of a patent on the basis of this application. 



Date 

17,06.02 



12. Name and daytime telephone number of 
jpenon to contact hi the United Kingdom 




Mr. P. 

(0161) 



Warning 

After an vppticatomfor a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention Mould be prohibited or restricted under Section 22 of the paten* Act 197% Y°u 
will be informed tfitis necessary to prohibit or restrict you* invention in tots way Furtb$r*nare, if you Hue in tbe 
United Kingdom, Section 23 of We Patents Act 1971 stops you from c&pfyingfbr a patent abroad rtftbout first getting 
written permission from tbe Patent qffiea uniess an application bos been filed at least 6 wsshs beforehand in the 
United Kingdom Jbr a patent for the same invention and ettber no direction prohibiting publication or 
communication bas been given, or any sucb direction baa been revolted. 

Notes 

a) If you need help to fill in this form or you have any questions, pteas& contact fee Patent Office on 0645 500505, 

b) Write yottr answers in capital letters using black ink oryon may type tbem, 

c) if mere is net enough space fbr ail the relevant details on any part of this form, ptease continue on a separate 
sheet of paper and write "see continuation steer in the relevant partQO. Any continuation sheet should be 
attached to Wis form. 

d) If you have answered W Patents Form 7/77 Will need to be filed. 

e) Onus you have filled in the form you must rernember to sign and date it. 

f) Boy details of Ate fee and ways to pay please contact the Patens Office, 

Patents Form 1/77 



DUPLICATE 

1 

ADMIXTURE 

This invention relates to low alkali and alkali-free accelerators for sprayed cementitious 
5 compositions. 

The use in oementitious compositions such as concrete to be applied by spraying of low 
alkali and alkali-free accelerators In place of the traditional alumlnates and other strongly 
alkaline materials is now well established The major components of such accelerators are 
1 0 aluminium compounds, the most commonly encountered being aluminium sulphate and 
amorphous aluminium hydroxide. In addition to these aluminium compounds, a variety of 
other components have been used in such accelerators, these including alkanolamines, other 
aluminium salts (such as oxalates and nitrates) and various organic acids. More recant 
compositions have involved the use of fluoride ions. 

15 

The major problem in file art is to find an accelerator composition thai combines acceptable 
performance;, acceptable stability and an acceptable compressive strength. Stability can be a 
problem » especially in the more extreme conditions sometimes encountered In tunnels, and a 
reasonable shelf-life is necessary for a practical accelerator. All accelerators used in , 
20 spraying concrete lower the compressive strength compared to the compressive strength of ( 
the same concrete without accelerator, if is necessary that this lowering be kept to a 
minimum. In addition, a good early strength development in the 1-4 hour period after 
spraying is particularly desired. 

25 In addition, the worldwide variation in cement types causes problems. What works well with 
one cement in, say, Europe will not necessarily work so well with an Australian cement. It is 
difficult to formulate an accelerator that will work acceptably well with all types. Particularly 
difficult are Japanese ordinary Portland cements (OPCs), 

30 It has now been found that a particular combination of materials gives an accelerator that 
performs especially well and is very stable. The invention therefore provides an accelerator 
composition adapted to be used with sprayed oementitious compositions, which is an 
aqueous solution or dispersion of a blend of the essential Components 1-3: 



2 

Component 1 - aluminium sulphate 

Component 2 - at least one of an alkanolamine and an alkylene diamine 
Component 3 - hydrofluoric add 

5 

optionally with at least one of Components 4-7, with the proviso that at least one of 
Component 4 or Component 5 be present; optionally with at least one of Components 4-7, 
with the proviso that at least one of Component 4 or Component 5 be present: 

10 Component 4 - at least one of sodium hydroxide, potassium hydroxide, lithium hydroxide, 
lithium carbonate, sodium carbonate, potassium carbonate, sodium sulphate, potassium 
sulphate and lithium sulphate; 

Component 5 -Ci - Cio aliphatic mono- and dicarboxylic acids and their metal salts; 
Component 6 - amorphous aluminium hydroxide; 
15 Component 7 - phosphoric add 

i 

the ingredients being present in the following proportions (active ingredients by weight); 

Component 1 - fiom 30 to 6054, calculated on the basis of 17% aluminium sulphate; 
20 Component 2 -from 0.1 to 15% 

Component 3 - from 0.2 to 8,0% 

Component 4 - up to 1 5% 

Component 5 - up to 1 5% 

Component 6 - up to 13% 
25 Component 7 - up to 3%. 

Component 1, aluminium sulphate, may be any aluminium sulphate used in the manufacture 
of accelerators. It may be fully hydrated, or totally or partially calcined. A typical grade, and 
the one on which the proportion is based, is "17%" aluminium sulphate (AU(S04)3, 14H 2 0) 
30 (called thus because that is the proportion of aluminium oxide therein), should any other 
aluminium sulphate be required, he appropriate quantity can be easily calculated on this 
basis.. Preferably Component 1 is present in the proportion of from 42-56% by weight of the 
total accelerator composition. 
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Component 2, alkanalamine or alkyldiamine, may be any alkanolamlne or alkyl ene diamine, 
but is preferably ethylene diamine, dlethanolamine or triethanolamine, most preferably 
diethanolamine. It is preferably present in the proportion of from 0.1- 10%, more preferably 
5 from 0.1 by weight of the total accelerator composition. It is possible to use a 
combination of two or more of such materials. 

Component 3, hydrofluoric acid is generally used as an aqueous solution of about 40% HP 
by weight The proportion of hydrofluoric acid present in £he total accelerator composition 
10 (asHF) is preferably torn 4-6% by weight of the total accelerator. 

Component 4 may be selected from among the materials previously named. Although 
sodium and potassium are alkali metals, the proportion of such metals in the accelerator 
compositions according to this Invention are sufficiently low to permit these accelerators to 

15 be considered as alkali-free according to the accepted European definition (lower than 1% 
(weight) of Na 2 0 equivalent). Up to 8.5% NaaO equivalent is considered "low alkali** and is 
acceptable for many purposes - in many cases, rigorous exclusion of alkali on health and 
environmental grounds is not necessary and a small proportion of at least one alkali metal 
enhances the early strength development. Thus, for the purposes of this invention, and 

20 contrary to the current practices of the art with respect to alkali-free accelerators, it Is 

preferred that a minor proportion of alkali metal be present* This proportion is preferably no 
higher than 5% NaaO equivalent. Hie preferred proportion of Component 4 is from 1-10% 
by weight of the total accelerator composition. Component 4 is typically added to the 
accelerator composition as a 30% weight solution in water. 

25 

Component 5 may be selected from one or more of the group of acids. Especially preferred 
are formic, oxalic and glycolic acids and their metal salts, but other acids, such as acetic, 
propionic, Succinic, citric and tartaric acids are also useful. Preferred proportions of 
Component 5 are from 2 - 1 0%, more preferably from 4 - 8%, by weight of the total 
30 accelerator composition. 

It is required that at least one of Component 4 and Component 5 be present in the 
composition. The preferred Components 4 and/or S for the purposes of this invention are 



4 

sodium oxalate, potassium oxalate and mixtures of one or both of these with lithium 
hydroxide, The LiOH/sodium-potasslum oxalate mixtures are particularly preferred. 

Component 6, aluminium hydroxide, is amorphous aluminium hydroxide of the type 
5 normally used in accelerators for sprayed concrete. It is preferably present in the proportion 
of up to 1 0% by weight of the total accelerator composition. 

Component 7, phosphoric acid, acts as a stabiliser. Although it i 8 possible to omit it, it 
confers a useflil degree of stability on the accelerator compositions of this invention, a vital 
10 consideration in tunnelling operations where the accelerator may have to remain in a ready- 
to-use state for long periods, It is therefore preferably present, and in a concentration of from 
0.1- 2% by weight of the accelerator composition. 

The accelerator compositions may be prepared by simply mixing the aboveraentioned 
15 components in any order and stirring to give an aqueous solution. In some cases, additional 
water will need to be added The final composition will generally comprise from 40-70% by 
Weight of water. 

Given the nature of the ingredients, the resulting accelerator composition will not be a simple 
20 mixture of Ingredients but a complex blend of reaction products. For example, the HF will 
react with some other components (most especially aluminium hydroxide, if any be present). 
This composition is very stable, having a shelf life under normal storage conditions of 
several months. 

25 hi use, toe accelerator composition of the invention is injected at a spray nozzle in the 
conventional manner. The dose is typically from 5 - 12% by weight accelerator composition 
based on cement weight. The invention also provides a method of applying a cementitious 
composition to a substrate by spraying, comprising the steps of mixing a batch of fluid . 
cementitious composition and conveying it to a spray nozzle, there being injected at the 

30 nozzle an accelerator as hereinabove described. 

Sprayed cementitious compositions mat utilise accelerator compositions according to this 
invention exhibit an unusually rapid build-up of compressive strength. In addition, the 



"5 

5 

accelerator compositions work well with an unusually wide variety of cements, including 
Japanese cements, with which other alkali-free accelerators give less satisfactory results. The 
invention also provides a hardened oeraentitious layer applied to a substrate by spraying 
through a spray nozzle, there having been added at the nozzle an accelerator as hereinabove 
5 described. 

The invention is further illustrated by the following non-limiting examples in which all parts 
are by weight 

1 0 A number of accelerators are added to a test mortar mix having the following constitution: 



water 198 parte 

ordinary Portland cement 450 " 

sand (DIN 196-1) 1350 u 
15 superplasticiser 2.7 41 



The cement is Tayheiuo OPC, a commonly-used Japanese cement The superplasticiser used 
is NT-1000 ex NMB Ltd, Japan. 

20 Example 1 

To the abovementioned mix is added with thorough mixing 31.5 parts of an accelerator 
according to the invention and having the following composition (given as percentages by 
weight): 

25 

aluminium sulphate (I6H2O) 35 
diethanolamme 2,1 
sodium sulphate 11,2 
oxalic acid 7.5 
30 hydrofluoric acid 6 
amorphous aluminium hydroxide 9,5 
water to 100% 
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Example 2 

Example I is repeated, with the exception that the 3 1.5 parts of the accelerator according to 
the invention is replaced by a commercially-available alkali-free accelerator sold as 
5 MEYCO®SA162. 

Example 3 

Example 1 is repeated, with the exception that the 31.5 parte of the accelerator according to 
10 the invention is replaced by a commercially-available alkali-free accelerator sold as 
MEYCO®SA170. 

The samples are tested for compressive strength according to prEN (preilitninaiy European 
Standard) 12394 and the results obtained are shown below: 

15 

Example No- Compressive strength 





6ft ... 


(MPa)at 
14 


7d 


1 


3.6 


20.1 


39 


2 


1.4 


1.8 


23.2 


3 


0.8 


8.6 


28.9 



It can be seen that the composition comprising the accelerator according to the invention 
develops compressive strength earlier than, the compositions comprising the commercial 
25 accelerators, and that the final strength is substantially higher. 
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CLAIMS: 
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1 . An accelerator composition adapted to be used with sprayed cementitious 

oompositions, which is an aqueous solution or dispersion of a blend of the essential 
5 Components 1-3: 

Component 1 - aluminium sulphate 

Component 2 - at lesst one of em alkanolanrine and an alkylene diamine 
Component 3 - hydrofluoric acid 

optionally with at least one of Components 4-7, with the proviso that at least one of 
Component 4 or Component 5 be present: 

Component 4 - at least one of sodium hydroxide, potassium hydroxide, lithium 
15 hydroxide, lithium carbonate, Bodkm carbonate, potassium carbonate, sodium 

sulphate, potassium sulphate and lithium sulphate; 

Component 5 - Ct - Cio aliphatic mono- and dicarboxylio acids and their metal salts; 
Component 6 - amorphous aluminium hydroxide; 
Component 7 - phosphoric acid 

20 

the ingredients being present in the following proportions (aotive ingredients by 
weight); 

Component 1 - from 30 to 60%, calculated on the basis of 17% aluminium sulphate; 
25 Component 2 - from 0. 1 to 1 5% 

Component 3 - from 0.2 to 8.0% 

Component 4 - up to 15% 

Component 5 - up to 1 5% 

Component 6 - up to 15% 
30 Component 7 - up to 3%. 

2, An accelerator according to claim 1 > in which Component 4 is present. 
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3 . An accelerator according to claim 2, in which Component 4 contains alkali metal and 
is present to the extent that the alkali raetal contort is a maximum of 8.5% Na20 
equivalent 

5 4. A method of applying a cementitioue composition to a substrate by spraying, 
comprising the steps of mixing a batch of Quid cementitious composition and 
conveying it to a spray nozzle, there being iitfected at the nozzle an accelerator 
according to claim 1 . 

10 5. A hardened cementations layer applied to a substrate by spraying through a spray 
nozzle, there having been added at the nozzle an accelerator according to claim 1 , 
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ABSTRACT 



An accelerator composition for use with sprayed cementitious compositions, which is an 
aqueous solution or dispersion of a blend of the essential Components 1-3 

5 

Component 1 - aluminium sulphate 

Component 2 - at least one of an alkanolamine and an alkylene diamine 
Component 3 - hydrofluoric acid 

10 optionally with at least one of Components 4-7, with the proviso that at least one of 
Component 4 or Component 5 he present 



Component 4 - at least one of sodium hydroxide, potassium hydroxide, lithium hydroxide, 
lithium carbonate, sodium carbonate, potassium carbonate, sodium sulphate, potassium 
15 sulphate and lithium sulphate; 

Component 5 - Ci - Ci 0 aliphatic mono- and dicarboxylic acids and their metal salts; 
Component 6 - amorphous aluminium hydroxide; 
Component 7 - phosphoric acid. 



20 The accelerators have excellent long-term stability and work werll with "difficult" cements, 
such as some Japanese OfCs. 
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ADMIXTURE 



This invention relates to low alkali and alkali-free accelerators for sprayed cementitious 
compositions. 

5 

The use m cementitious compositions such as concrete to be applied by spraying of low 
alkali and alkali-free accelerators in place of the traditional alummates and other strongly 
alkaline materials is now well established- The major components of such accelerators are 
aluminium compounds, the most commonly encountered being aluminium sulphate and 
10 amorphous aluminium hydroxide. In addition to these aluminium compounds, a variety of 
other components have been used in such accelerators, these including alkanolamines, other 
aluminium $alts (such as oxalates and nitrates) and various organic acids. More recent 
compositions have involved the use of fluoride ions. 

1 5 The major problem in the art is to find an accelerator composition that combines acceptable 
performance, acceptable stability and an acceptable compressive strength, Stability can be a 
problem, especially in the more extreme conditions sometimes encountered in tunnels, and a 
reasonable shelf-life is necessary for a practical accelerator. All accelerators used in 
spraying concrete lower the compressive strength compared to the compressive strength of 

20 the same concrete without accelerator. It ia necessary that this lowering be kept to a 
minimum. In addition, a good early strength development in the 1-4 hour period after 
spraying is particularly desired. 

In addition, the worldwide variation in cement types causes problems. What works well with 
25 one cement in, say, Europe will not necessarily work so well with an Australian or a 
Japanese cement. It is difficult to formulate an accelerator that will work acceptably well 
with all types. 

It has now been found that a particular combination of materials gives an accelerator that 
30 performs especially well and is very stable. The invention therefore provides an accelerator 
composition adapted to be used with sprayed cementitious compositions, which is an 
aqueous solution or dispersion of a blend of the essential Components 1-3: 
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Component 1 - aluminium sulphate 

Component 2 - at least one of an fclkanolamine and an alkylane diamine or triamine *, , 
Component 3 - hydrofluoric add 

5 optionally with at least one of Components 4-7, with the proviso that at least one of 
Component 4 or Component 5 be present; 

Component 4 - at least one of sodium hydroxide, potassium hydroxide, lithium hydroxide, 
magnesium hydroxide, lithium carbonate, sodium carbonate, potassium oartonate, 
10 magnesium carbonate, sodium sulphate, potassium sulphate, magnesium sulphate and 
lithium sulphate; 

Component 5-Q- Ciq aliphatic mono- and dicaiboxyiic acids and their metal salts; 
Component 6 - aluminium hydroxide; 

Component 7 - at least one of phosphoric acid and phosphorous acid 

15 

the ingredients being present in the following proportions (active ingredients by weight); 

Component 1 - from 30 to 60% calculated on the basis of 17% aluminium sulphate; 
Component 2 - from 0,1 to 15% 
20 Componaat3-from0.2to8.0% 
Component 4 - up to 15% 
Component S - up to 15% 
Component 6 - up to 15% 
Component 7 - up to 5%. 

25 

Component 1, aluminium sulphate, may be any aluminium sulphate used in the manufacture 
of accelerators. It maybe fully hydrated, or totally or partially calcined A typical grade, and 
the one on which the proportion is based, is "17%" aluminhim sulphate (AkCSO4fe.i4.3H2O) 
(called thus because that is the proportion of aluminium oxide therein), should any other 
30 aluminium sulphate be required, he appropriate quantity oan be easily calculated on this 
basis. Preferably Component 1 is present in the proportion offrom3(W6% by weight of the 
total accelerator Composition- 
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Component 2, alkanolamine, alkylene diamine and aDcylene triamine may be any such 
material, but is preferably ethylene diamtoe, ethylene triamine, diethanolamine or 
triefeanolamine, most preferably diefeanolamine. It is preferably present in fee proportion of 
from 0.1- 10%, more preferably from 0.1 -8%, by weight of the total accelerator 
5 composition. It is possible to use a combination of two or more of such materials. 

Component 3, hydrofluoric acid is generally used as an aqueous solution of about 40% HF 
by weight. The proportion of hydrofluoric acid present in the total accelerator composition 
(as HF) is preferably from 2-4% by weight of the total accelerator. 
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Component 4 may be selected from among the materials previously named. Although 
sodium and potassium are alkali metals, fee proportion of such metals in the accelerator 
compositions according to this invention may be sufficiently low to permit these accelerators 
to be considered as alkali-free according to me accepted European definition (lower than 1% 
15 (weight) of Na 2 0 equivalent). Up to B.5% Na 2 0 equivalent is considered "low alkali" and is 
acceptable for marry purposes - in many cases, rigorous exclusion of alkali on health and 
environmental grounds is not necessary and a small proportion of at least one alkali metal 
enhances the early strength development Thus, for the purposes of this invention, and 
contrary to the current practices of fee art wife respect to alkali-free accelerators, it is 
20 preferred that a minor proportion of alkali metal be present. This proportion is preferably no 
higher than 5% Na^O equivalent. The preferred proportion of Component 4 is from 1-10% 
by weight of the total accelerator composition. Component 4 is typically added to the 
accelerator composition as a 30% weight solution in water. 

25 Component 5 may be selected from one or more of fee group of acids. Especially preferred 
are formic, oxalic and glycolic acids and their metal salts, but other acids, such as acetic, 
propionic, succinic, citric and tartaric acids are also useful. Preferred proportions of 
Component 5 are from 2 - 10%, more preferably from 4 - 8%, by weight of fee total 
accelerator composition. 

30 

It is required feat at least one of Component 4 and Component 5 be present in the 
composition. The preferred Components 4 and/or 5 for the purposes of this invention are 
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sodium oxalate, potassium oxalate and mixtures of one or both of these with lithium 
hydroxide. The LiOH/sodium-potassiuin oxalate mixtures are particularly preferred. 



Component 6, aluminium hydroxide, is preferably amorphous aluminium hydroxide of the 
5 type normally uBed in accelerators for sprayed concrete. It is preferably present in the 
proportion of up to 10% by weight of the total accelerator composition. It is possible to use 
crystalline aluminium hydroxide; this is considerably cheaper, but it is difficult to dissolve 
and it does not perform as well as the amorphous material. 

10 Component 7, phosphoric acid (H3PO4) or phosphorous acid (H3PO3), acts as a stabiliser. 
Although it is possible to omit it. it confers a useful degree of stability on the accelerator 
compositions of this invention, a vital consideration in tunnelling operations where the 
accelerator may have to remain in a ready-to-use state for long periods. It is therefore 
preferably present, and in a concentration of from 0.1- 2% by weight of the accelerator 

15 composition. It is possible to use a blend of both acids, but it is preferred to use phosphoric 
acid alone. 

The accelerator compositions may be prepared by simply mixing the abovementioned 
components in any order and stirring to give an aqueous solution. In some oases, additional 
20 waterwill need to be added. The final composition will generally comprise from 40-70% by 
weight of water. 

Given the nature of the ingredients, the resulting accelerator composition will not be a simple 
mixture of ingredients but a complex blend of reaction products. For example, the HF will 
25 react wifli some other components (most especially aluminium hydroxide, if any be present). 
This composition is very stable, having a shelf life under normal storage conditions of 
several months. 

In use, the accelerator composition of the invention is injected at a spray nozzle in the 
30 conventional manner. The dose is typically from 5 - 12% by weight accelerator composition 
based on cement weight The invention also provides a method of applying a cementitious 
composition to a substrate by spraying, comprising the steps of mixing a batch of fluid 
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cementitious composition and conveying it to a spray nozzle, there being injected at the 
nozzle 3tf accelerator as hereinabove described. 

Sprayed cementitious compositions that utilise accelerator compositions according to this 
5 invention exhibit an unusually rapid build-up of compressive strength. In addition, the 
accelerator compositions work well with an unusually wide variety of cements, including 
Japanese cements, with which other alkali-free accelerators give less satisfactory results. The 
invention also provides a hardened cementitious layer applied to a substrate by spraying 
through a spray nozzle, there having been added at the nozzle an accelerator as hereinabove 
10 described. 

The invention is further illustrated by the following non-limiting examples in which all parts 
are by weight. 

15 A number of accelerators arc added to a test mortar mix having the following constitution: 



water 198 parts 

ordinary Portland cement 450 " 

sand (DBSf 196-1) 1350 «' 
20 snperplasticiser 2.7 " 



The cement is Taybeiyo OPC, a cojximonly-used Japanese cement The superplasticiser used 
is NT-1000 ex NMB Ltd., Japan. 

25 Example 1 

To the abovementioned mix is added with thorough mixing 3 1 .5 parts of an accelerator 
according to the invention and having the following composition (given as percentages by 
weight): 

30 

aluminium sulphate (I6H2O) 35 
diethanolamine 2.1 
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sodium sulphate 11.2 
oxalic acid 7.5 
hydrofluoric acid 6 
amorphous aluminium hydroxide 9.5 
5 water to 100% 

Example 2 

Example 1 is repeated, with the exception that the 31.5 parts of the accelerator according to 
10 the invention is replaced by a commercially-available alkali-free accelerator sold as 
MEYCO® SA162. 

Example 3 

1 5 Example 1 is repeated, with the exception that the 3 L5 parts of the accelerator according to 
the invention is replaced by a commercially-available alkali-free accelerator sold as 
MEYCO® SA170, 

The samples are tested for compressive strength according to prEN (preliminary European 
20 Standard) 12394 and the results obtained are shown below: 

Example No. Compressive strength 
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(MP&)at 
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1 


3.6 


20.1 


39 


2 


1.4 


1.8 


23-2 


3 


0.8 


8.6 


28.9 



It can be seen that the composition comprising the accelerator according to the invention 
30 develops compressive strength earlier than the compositions comprising die commercial 
accelerators, and that the final strength is substantially higher. 



C )MBZ~0514 



10 



CLAIMS: 

I. An accelerator composition adapted to be used with sprayed cementitious 
compositions, which is an aqueous solutions dispel 
Components 1-3: 

Component 1 - aluminium sulphate 

Component 2- at feast one of an alkanolamine and an a&ylene diamine ortriamine 
Component 3 - hydrofluoric acid 

optionally with at least one of Components 4-7, with the proviso that at least one of 
Component 4 or Component 5 bo present: 

C omponent 4 - at least one of sodium hydroxide, potash hydride, lithium 
15 hydroxide, magnesium hydroxide lithium carboy sodium carbonate, potassium 

carbon^ magnesium carbonate, sodium sulphate, potassium sulphate, magnesium 
sulphate and lithium sulphate; 

Component 5 - d - C l0 aliphatic mono- and dicaAoxylic acids and their metal salts; 
Component 6 - aluminium hydroxide; 
20 Component 7 - at least one of phosphoric acid and phosphorous acid. 

the ingredients being present in the following proportions (active ingredients by 
weight); 

25 Component 1 - torn 30 to 60%, calculated on the basis of 1 7% aluminium sulphate; 

Component 2 - from 0.1 to 15% 

Component 3 - from 0.2 to 8.0% 

Component 4 - up to 15% 

Component 5 - up to 1 5% 
30 Component 6 - up to 15% 

Component 7 -up to 5%. 
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2< Aft accelerator according to claim 1, in which Component 4 is present. 

3. An accelerator according to claim 2, in which Component 4 contains alkali metal and 
is present to the extent that the alkali metal content is a maximum of 8-5% Na a O 
5 equivalent 



4, A method of applying a oementitious composition to a substrate by spraying, 
comprising the steps of mixing a batch of fluid cementitious composition and 
conveying it to .a spray nozzle, there being injected at the nozzle an accelerator 

10 according to claim i . 

5. A hardened cementitious layer applied to a substrate by spraying through a spray 
nozzle, there having been added at the nozzle an accelerator according to claim 1. 
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ABSTRACT 

An accelerator composition for use with sprayed cemenlitious compositions, which is an 
aqueous solution or dispersion of ablend of the essential Components 1-3 

5 

Component 1 - aluminium sulphate 

Component 2 - at least one of an alkanokmine and an alkylate diamine or triamine 
Component 3 - hydrofluoric acid 

1 0 optionally with at least one of Components 4-7, with the proviso that at feast one of 
Component 4 or Component 5 be present: 

Component 4 - at least one of sodium hydroxide, potassium hydroxide, lithium hydroxide, 
magnesium hydroxide, lithium carbonate, sodium carbonate, potassium carbonate, 
1 5 magnesium carbonate, sodium sulphate, potassium sulphate^ magnesium sulphate and 
lithium sulphate; 

Component 5-C\- Cto aliphatic mono- and dicazboxylic adds and their metal salts; 
Component 6 - aluminium hydroxide; 

Component 7 - at least one of phosphoric acid and phosphorous acid. 

20 

The accelerators have excellent long-term stability and work well with "difficult" cements, 
such as some Japanese OPCs. 
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